The leaves of Chinopodium album Linn. Family Chinopodiaceae have been used in Ayurvedic medicine since ancient times for the treatment of male sexual disorders. The present study is aimed to investigate the effect of ethanolic extract of bathua on general mating behaviour, libido, potency along with its likely gastric ulceration and adverse effects on sexually normal male albino mice. The suspension of the extract was administered orally at the dose of 100, 250, and 500 mg / kg, to different groups of male mice (n = 6) once a day for seven days. The female albino mice involved in mating were made receptive by hormonal treatment. The general mating behaviour, libido and potency were determined and compared with the standard reference drug sildenafil citrate. The probable gastric ulceration and adverse effects of the extract were also evaluated. Oral administration of the extract significantly increased the Mounting Frequency, Intromission Frequency; Intromission Latency, Erections as well as aggregate of penile reflexes and caused significant reduction in the Mounting Latency and Post Ejaculatory Interval. The most appreciable effect of the extract was observed at the dose of 500 mg/kg. The test drug was also found to be devoid of any conspicuous gastric ulceration and adverse effects. The results indicated that the ethanolic extract of Chinopodium album Linn. Family Chinopodiaceae produced a significant and sustained increase in the sexual activity of normal male mice, without any conspicuous gastric ulceration and adverse effects. Thus, the resultant aphrodisiac effectivity of the extract lends support to the claims for its traditional usage in sexual disorders.
INTRODUCTION
A genus of strong smelling herb commonly known as pigweed in English and distributed through out world. About 21 species occur in India of which few have been introduced. Some are cultivated for vegetable, and few for grains. In Hindi common name is Bathua sag. A polymorphous, olive green to green, erect herb, up to 0.5 ft in height, and found wield in altitude of 700 meters and cultivated through out India. Stems rarely slender, angled, often striped green, red or purple; leaves rhomboid, deltoid to lanceolate, upper entire, lower toothed or irregularly lobed, extremely variable in cultivated forms, 10-15 cm long, petioles often as long as thick blade; flowers in clusters forming a compact or loosely panicle spikes in axils; utricles with round, compressed, shining black seeds, possessing sharp margins¹.
The herb is a common weed during summer and winter in waste places and in the field of wheat, barley, mustard, gram and reduces their yield. The weeds are low growing while the cultivated plants are tall and leafy. The young plant of not more than 20 cm is much esteemed as a potherb. The tender shoots are eaten raw in salad or with curd; they are also cooked as vegetable or the cooked shoots are mixed with curd and eaten. The dried herb is stored for future use. It is also used as fodder; pigeons consume the plant in large quantities. The leaves are rich in potassium and vitamin C.
The leaves of Chinopodium album known as bathua sag is being used in traditional medicines. It has been found to have antipruritic and antinociceptic 2 , sperm immobilizing agent 3 , cryptomeridiol and 8-alpha-acetoxycyryptomeridiol as growth promoting activity 4 . It has been found to have flavonoid as phenolic amide 5 , hypotensive in activity 6 , saponin 7 , rich in iron content 8 , cinnamic acid amide 9 , alkaloid chinoalbicin 10 , apocortinoid 11 , xyloside 12 , phenols and lignans 13 . 
EXPERIMENTAL

Plant material and extraction
Preliminary Phytochemical studies
The powder of dried leaves was subjected to continuous Soxhlet extraction with various organic solvents such as petroleum ether (60-80°c), chloroform, benzene, methanol & ethanol respectively. After concentration and drying of each extract in vacuum desicator, identification of phytoconstituents was carried out using thin layer chromatography method by different detecting reagents.
14
Chemicals used
Sildenafil citrate was purchased from Zydus Cadila, (Ahmadabad, India). Other drugs used were ethinyl oestradiol (Infar Limited, Calcutta, India), progesterone (Sun Pharmaceutical Industries Limited, Mumbai, India) and 5% xylocaine ointment (Astra IDL Limited, Bangalore, India)
Animals
Twelve weeks old male and female albino mice of wistar strain weighing 25-30 g were used for the study. They were housed singly in separate standard cages and maintained under standard laboratory conditions (temperature 24-28°C, relative humidity 60-70%, 12 hr light-dark cycle) with free access to solid pellet diet (Gold Mohar, Lipton-India) and water ad libitum throughout the study except during the experiment. The ethical committee of the Department for animal cares and use approved the study design.
Drug preparation
Since bathua leaves in ayurvedic medicine is orally administered, therefore, the ethanolic extract of bathua was suspended in distilled water using Tween 80 (1%) for oral administration as protocol given in (Table 1) . Sildenafil citrate and ethinyl oestradiol were also suspended in distilled water using Tween 80 (1%) separately, for oral use. Progesterone was dissolved in olive oil for subcutaneous injection. All the drug solutions were prepared just before administration.
Mating behaviour test
The test was carried out by the methods of Dewsbury and Davis Jr 15 , Szechtman et al 16, modified by Amin et al. 17 Healthy and sexually experienced male albino mice (25-30g) that were showing brisk sexual activity were selected for the study. They were divided into 6 groups of 6 animals each and kept singly in separate cages during the experiment. Group 1 represented the control group, which received 10 ml/kg of distilled water orally. Groups 2-4 received suspension of the extract of clove orally at the doses of 100, 250 and 500 mg/ kg, respectively, daily for 7 days at 15:00 h. Group 5 served as standard and given suspension of sildenafil citrate orally at the dose of 5 mg/kg, 1 h prior to the commencement of the experiment. Group 6 was fade with alcohol 6% in drinking feed bottle with normal diet. Since the male animals should not be tested in unfamiliar circumstances the animals were brought to the laboratory and exposed to dim light (in 1 w fluorescent tube in a laboratory of 14' × 14') at the stipulated time of testing daily for 6 days before the experiment. The female animals were artificially brought into oestrus (heat) by the Ratna Soorya et al 18 method (as the female mice allow mating only during the estrus phase) They were administered suspension of ethinyl oestradiol orally at the dose of 100 µg/animal 48 hr prior to the pairing plus progesterone injected subcutaneously, at the dose of 1 mg/animal 6 hr before the experiment. The receptivity of the female animals was confirmed before the test by exposing them to male animals, other than the control, test and standard animals. The most receptive females were selected for the study. The experiment was carried out on the 7 th day after commencement of the treatment of the male animals. The experiment was conducted at 15:00 h in the same laboratory and under the light of same intensity. The receptive female animals were introduced into the cages of male animals with 1 female to 1 male. The observation for mating behaviour was immediately commenced and continued for first 2 mating series. The test was terminated if the male failed to evince sexual interest. If the female did not show receptivity another replaced her ar tificially warmed female. The occurrence of events and phases of mating were recorded as number of mounts before ejaculation or Mounting Frequency (MF), number of intromission before ejaculation or Intromission Frequency (IF), time from the introduction of female into the cage of the male up to the first mount or Mounting Latency (ML), time from the introduction of the female up to the first intromission by the male or Intromission Latency (IL), time from the first intromission of a series up to the ejaculation or Ejaculatory Latency (EL), and time from the first culation up to the next intromission by the male or Post Ejaculatory Interval (PEI). In the second mating series only the EL was recorded. The values for the observed parameters of the control, test and standard animals were statistically analyzed by using one-way analysis of variance (ANOVA) method.
Test for libido
The test was carried out by the method of Davidson 19 , modified by Amin et al. Sexually experienced male albino mice were divided into 6 groups of 6 animals each and kept singly in separate cages during the experiment. Group 1 represented the control group, which received 10 ml/kg of distilled water orally. Groups 2-4 received suspension of the extract orally at the doses of 100, 250 and 500 mg/ kg, respectively, once a day in the afternoon (15:00 h) for 7 days. Group 5 served as standard and given suspension of sildenafil citrate orally at the dose of 5 mg/kg, 1 h prior to the commencement of the experiment. Group 6 was fade with alcohol 6% in drinking feed bottle with normal diet. The female mice were made receptive by hormonal treatment and all the animals were accustomed to the testing condition as previously mentioned in mating behaviour test. The animals were observed for the Mounting Frequency (MF) on the evening of 7 th day at 15:00 hr. retracting the sheath exposed the penis and 5% xylocaine ointment was applied 30, 15 and 5 min before starting observations. Each animal was placed individually in a cage and the receptive female mice were placed in the same cage. The number of mountings was noted. The animals were also observed for intromission and ejaculation. The MF in control, test and standard animals was statistically analyzed by employing one-way analysis of variance (ANOVA) method.
Test for potency
The effect of the test drug was studied according to the methods described by Hart and Haugen 20 and Hart
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, modified by Amin et al. The male animals were divided into 6 groups of 6 animals each and kept singly in separate cages during the experiment. Group 1 represented the control group, which received 10 ml/kg of distilled water orally. Groups 2-4 received suspension of the test drug orally at the doses of 100, 250 and 500 mg/kg, respectively, daily for 7 days. Group 5 received a suspension of sildenafil citrate orally at the dose of 5 mg/kg, 1 h before the commencement of the experiment. Group 6 was fade with alcohol 6% in drinking feed bottle with normal diet. On the 8 th day, placing the animal on its back in a glass cylinder partial restraint carried out the test for penile reflexes. The perpetual sheath was pushed behind the glans by means of thumb and index finger and held in this manner for a period of 15 min. Such stimulation elicits a cluster of genital reflexes. The components was recorded Erections (E). The frequency of these parameters observed in control, test and standard groups was statistically analyzed by using one-way analysis of variance (ANOVA) method.
Test for ulcerogenecity
The male animals (25-30g) were divided into 5 groups of 6 animals each. Group 1 represented the control group, which received 10 ml/kg of distilled water. Groups 2-4 received suspension of the extract orally at the doses of 100, 250 and 500 mg/kg, respectively, daily for 7 days. Group 5 was fade with alcohol 6% in drinking feed bottle with normal diet. After the treatment, on 8 th day all animals were killed and the stomach was then incised along the grater curvature and washed carefully with physiological saline. Any gastric lesions were observed immediately using a magnifying glass. The number of erosions per stomach was assessed for severity, according to score of Cioli et al 22 as (0) absence of lesion, vasodilation or up to 3 pinpoint ulcers, (1) for more than 3 pinpoint ulcers, (2) from 1 to 5 small ulcers (< 2 mm); (3) more than 5 small ulcers (< 2 mm); (4) 1 or more giant ulcers.
All treated mice were observed at least once daily for any overt sign of toxicity (salivation, rhinorrhoea, lachrymation, ptosis, writhing, convulsions and tremors), stress (erection of fur and exophalmia) and changes in behaviour (such as spontaneous movements in cage, climbing, cleaning of face). In addition food and water intake were noted.
RESULTS AND DISCUSSION
Successive solvent extraction values in various organic solvent were observed as petroleum ether 3.53%, benzene 2.33%, chloroform 2.83%, acetone 2.66%, methanol 5.44% and ethanol 4.55% as shown in (Table 2) The preliminary phytochemical studies with help of Thin Layer Chromatography method revealed that presence of alkaloid in chloroform, acetone, and methanol extract prominently. The flavonoid was present in chloroform, acetone, and ethanol respectively. The essential oil was observed in petroleum ether and benzene extract clearly. (Table 3 ) . The test drugs ethanolic extract of leaves of Chenopodium album clearly indicated that significant increase in Mounting latency as in the group treated with test drug 250 mg dose 81± 6.89 and in the group treated with 500 mg 92 ± 2.55 as compared to control 70± 6.24. However, this activity was found to a higher extent in the group treated with the standard drug 90±6.15.
The test drugs ethanolic extract of leaves of Chenopodium album clearly indicated that significant increase in Intromission latency as in the group treated with test drug 250 mg dose 210.16 ±5.46 and in the group treated with 500 mg 238.00 ±5.86 as compared to control 125.5 ±4.53. However, this activity was found to a lower extent in the group treated with the standard drug 240.33 ±4.85.
The test drugs ethanolic extract of leaves of Chenopodium album clearly indicated that significant increase in Ejaculatory latency as in the group treated with test drug 250 mg dose 78.83 ± 0.89 and in the group treated with 500 mg 92.32 ± 0.10 as compared to control 51.63 ± 0.47. However, this activity was found to a lower extent in the group treated with the standard drug 93.85± 3.25.
The test drugs ethanolic extract of leaves of Chenopodium album clearly indicated that significant increase in Post ejaculatory index as in the group treated with test drug 250 mg dose 36 ± 
Orientation activity
Furthermore, our studies on orientational activities showed that the treated males increased anogenital sniffing, licking and mounting of females and enhanced genital grooming of their own. These animals also showed lake of interest in the external environment and their movements were to be restricted. (Table 5) The ethanolic extract of leaves of Chenopodium album modified mice copulatory as well as orientational activities, the two main determinants measuring male sexual behaviour. The result of present study revealed a significant increase in penile errection and frequencies of Our present reports show the animals treated with Chenopodium album at two dose levels showed increasing in copulatory sexual behaviour and orientational activities in test drug treated mice. Hence, increased sexual performance in mice treated with Chenopodium album may be mediated through dopaminergic pathway. The important functions of dopaminergic pathways divide broadly into motor control (nigrostriatal system) behavioral effects (mesolimbic and mesocortical system), endocrine control (tuberohypophyseal system).
Stimulation of effects of dopaminergic pathway causes a cessation of normal behavior (exploration and grooming) and the appearance of repeated "stereotyped" behavior (rearing, gnawing and so on). Hence our present reports evidenced that, increased orientational activity in animals treated with our plant may be mediated through dopaminigeric pathway. These finding support the use of this plant as sex stimulant. Our present findings suggest that plant Chenopodium album had an effective in treatment of sexual dysfunction in castrated mice and to improve sexual performance in normal mice.
Summary and conclusion
The present results indicated that the ethanolic extract of leaves of Chinopodium album Linn. Family Chinopodiaceae possesses potent sexual behaviour improving activity in normal male
